Abstract. Crystal structural analysis indicated that a novel supramolecular assembly with ladder structure was formed from a new nitronyl nitroxide derivative. Its bulk magnetic behavior was studied and the magnetic data were fitted to the dimer-chain model with J = 44.85 cm -1 and j = -2.97 cm -1 .
INTRODUCTION
Since the discovery of the first purely organic ferromaget in 1991, [1] a lot of nitronyl nitroxide derivatives with various functional groups were prepared and investigated for the studies of organic magnets. The results indicate that the intermolecular noncovalent interactions such as hydrogenbonding was able to transmit spin-spin coupling of nitronyl nitroxides. [2] These intermolecular noncovalent interactions also induce the formation of interesting supramolecular assemblies of nitronyl nitroxides. Among them, ladder structure has been received high attention in recent years since it is intimately related to organic spin-ladder systems. [3] Formation of metal coordination complexes from nitronyl nitroxides is another approach to organic magnets. Nitronyl nitroxides were found to be good building blocks for the construction of organic magnets. [4] In this regard, new nitronyl nitroxides with heterocyclic groups that contain S and N atoms deserve attention because of the following points: (1) intermolecular interactions through short interatomic contacts such as S…S, N…N and N…O (of nitronyl nitroxide) will be favorable for the formation of interesting supramolecular assembly; (2) these heterocyclic groups are potential ligands. Here, we present a new nitronyl nitroxide derivative with thiadiazole group (denoted as TDZNN, Scheme 1). Crystal structural analysis shows that TDZNN forms an interesting supramolecular assembly with ladder structure. Its bulk magnetic behavior was studied and the magnetic data were fitted to the dimer-chain model.
Schema 1. The structure of TDZNN

CRYSTAL STRUCTURE
TDZNN was prepared from 4-formyl-1, 2, 3-thiadiazole [5] and 2, 3-bis(hydroxyl amino)-2, 3-dimethylbutane. [6] † Single crystals of TDZNN were obtained by slow diffusion of ether into the acetonitrile solution. The crystal structure of TDZNN was established by X-ray analysis. ‡ Fig. 1a shows the ORTEP draw of the asymmetric unit together with selected bond lengths (Å) and angles (° (Fig. 1b ) . The dimers are further connected along the a-axis through S…S close contacts [S(1)…S(1A) 4.046 Å; symmetry operation: 1-x, 1-y, 1-z.] and hydrogen bonding O(1)…H (8A) 3.025 Å; symmetry operation: -x, -y, -z] to form an interesting ladder structure as shown in Fig. 1c . Each TDZNN molecule contains one spin (S = 1/2), and thus the inter-spin connection is schematically showed in Fig. 1d . 
MAGNETIC PROPERTY AND DISCUSSION
The magnetic susceptibility was measured on a Quantum Design MPMS-XL SQUID magnetometer in the range of 4-300 K with a polycrystalline sample under an applied magnetic field of 1 T. Fig. 3 shows the variation of χ M and χ M T with temperature for TDZNN, where χ M is the molar magnetic susceptibility corrected for the core diamagnetism and T is temperature. The χ M T value at room temperature is 0.77 cm·K·mol -1 , close to the spin-only value that expected for two S = 1/2 (dimer) uncorrelated spin (0.75 cm·K·mol -1 ). The χ M T value increases slowly as the sample temperature is lowered until a maximum is reached (T max = 55 K), and then it decreases. Based on the inter-spin connection manner as shown in Fig. 1d , it seems possible to analyze the magnetic data with spin-ladder model available in the literature. But, no meaningful result can be obtained. Alternatively, the inter-spin connection shown in Fig. 2c , where J and j are the magnetic coupling constants between the two radicals in the dimer and between neighboring dimers, respectively, can be considered to be a dimer-chain. Therefore, the temperature-dependent magnetic susceptibility of this system can be analyzed as follows: (a) on the basis of spin Hamiltonian . R is the agreement factor defined as 
